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I. BACKGROUND

Problem

Throughout life people spend a good deal of time, trying to get

others to behave in ways they desire. Consequently, an important pur-

suit in social science has been the attempt to determine what kinds of

efforts are most likely to lead to success. Obvious differences exist

in people's ability to control the behavior of others. Quite obviously

too, these differences are not random but appear to depend importantly

upon the techniques of control which are used. For example, the ability

to reward, to punish, to reason, or to impress are often pivotal skills

necessary to successfully gain compliance in interaction. In every-

day life, though, such skills are not always equally useful. Rather,

the usefulness of most techniques varies by situation. For example, the

prairie and awards that are frequently used to motivate students to learn

prove ineffective if they alone are used to motivate factory workers.to

produce. Similarly, while close supervision and frequent instruzAion

may assist children in the rapid performance of a task, these same

techniques may have the opposite effect for highly skilled adults.

Because numerous techniques of control-are possible in most situations,

it becomes important to know the most effective ones. From the variety

of situations in which control is exercised, this study focuses on the

techniques used in one kind of setting -- one which involves supervision.

Relationships involving the supervision of one person by another

form one of the primary bases of social control in organizations --

the means that ensure that persons within the organization will act in

the desired manner. The rules of the organization generally specify
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closely several features of the supervisory relationships. These in-

clude the different behaviors that may be supervised and the various

means of control which may be used. Differences regarding these

characteristics distinguish supervisory relationships in different

organizations. Compare, for example, the relationship between a

teacher and student in a university and t sergeant and private.in the

army. The teacher's supervision of a student's performance is limited

to that which occurs in school. In trying to ensure a passing academic

performance, the teacher may threaten a student with poor Grades or

praise him when he does well, but he cannot threaten him with physical

injury or offer him monetary rewards. The sergeant, by comparison,

may exercise control over the eating and sleeping habits of his men

as well as their daily routines. His means of control range from

imprisonment for disobedience to leaves for superior performance.

Although the supervisory relationship generally has some restrictions,

considerable variation is possible within the limits imposed. With the

controls which are permitted, the supervisor usually has considerable

latitude regarding which of the controls he will employ and the manner

in which they will be used. For example, he may use all the means at.,

his disposal or any combination of them. He may use them frequently

or only occasionally. The selection of.means that a supervisor employs

and the schedules with which they are used define what is known as his

style. of supervision:

Studies of supervision have been most frequently concerned with the

effects of the presence or absence of various supervisory activities

WA. work. ItctUit. The effects of Ober components of supervittein
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style including the frequency or regularity of the activities or the

magnitude ofthe sanctions imposed have teen little investigated. The

research has focused on the determinants of the productivity of work

groups rather than individuals.

The study of types of supervisory activities in a group setting

has been dictated in part by the field research techniques. that have

generally been used. While such methods may suggest practices which

have a measurable effect on productivity, they have not led to the

description of the parameters that determine the effectiveness of these

practices. In general, field methods do not permit the experimental

control and measurement necessary to determine the magnitude or

duration of the positive or negative effects which a single aspect of

supervision may have on productivity. These aspects are of considerable

importance, however, in a systematic evaluation of the effectiveness

of supervisory techniques. An experimental setting provides an opportunity

for greater control over several of these dimensions.

In addition, specitftation of the effects of supervision is made

more difficult by the focus on groups rather than individuals. The

study of group reactions to supervisory practices fails to specify

the contribution of unmeasured social events which may mediate the

effects of supervision in a group. While the study of group phenomena

is an important concern in its own right, a demonstration of uniquely

group reactions in response to common events will require first a

description of individual reactions to these events without the group.

The focus on the supervision of the individual is also suggested

on pragmatic grounds. As Dubin has recently noted, the trend in modern

industry increasingly emphasizes individual jobs as well as group or

team work.



An important corrective to current emphasis on the
"groupness" of industrial work is to realize that
there are now and will probably be an increasing
proportion of all jobs which will not be performed
in groups but will be performed individually and
outside of group contexts. For individual jobs,
the group theory of motivation simply will not
apply and new studies will be necessary to find
outtoW the lone worker can be moved to a high
level of productivity and sustained there as a
member of a modern work organization. This area
is one of present ignorance among industrial
psychologists and sociolo4ists as well as among
management practitioners.

A similar trend is occurring in education where the development of

automated techniques to'present materials to be learned has led to an

increased emphasis on methods of self-instruction.

For these theoretical and methodological reasons, the study explored

the effects of several styles of supervision upon the performance of

individuals rather than groups. A laboratory setting was developed in

which important aspects of supervision can be experimentally manipulated.

Related Literature

Previous studies of productivity in both organizational and labor-

atory settings have shown that supervision style has an important effect

on task.performance. AspeCts'of supervision observed to be important

include the degree of closeness and punitiveness,
3
participation of the

4 5
worker in task decisions, and style consistency. Studies within a

number of blue and white collar work groups suggest that supervisors

of the more productive workers tend to minimize the number of task

instructions, to avoid the use of punitive measures in control, to

permit participation in task decisions, and to supervise in a consistent

manner when faced with similar situations.

1 wo of these variables, the closeness and punitiveness of super-
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vision style, have been experimentally manipulated among work groups

in a laboratory setting by Day and Hamblin.
6

Productivity was lowest

among groups experiencing supervision which was both close and punitive.

Although previous studies have investigated a number of significant

aspects of supervision, important ones remain to be studied. Thus,

little attention has been paid elther'to the frequency of various

practices or the magnitude of the supervisory acts (e.g. the severity of

any particular punitive act). For example, the appearance of the super-

visor may be frequent or occasional, regular or irregular. The penalties

administered may be mild or severe. In addition, while punitive super-

vision has been investigated, little attention has been paid to its

converse, the use of reinforcers such as rewards or encouragement,

although these appear to be frequent features of supervision style.

While these aspects are very difficult to measure in a field setting,

the laboratory provides adequate control for their exploratiln. The

experimental setting to be described has been developed to permit the

control and measurement of some of these aspects of supervision. The

time limits of this investigation permitted the exploratory study of

only several of the possible variations. The effects of various mag-

nitudes of punitive supervision were studied under several supervision.

schedules.*

II. PROCEDURE

The investigation involved the intensive study of a small number

of subjects under various experimentally introduced conditions. The

*luitialli.the.efficti of reinforcing supervision were to be explored.
However, time did not permit their study.
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investigation of subjects over a period of time permitted the importaut

etudy of the stability and the reversibility of the effects of the

experimental changes. Such a procedure has been heretofore infrequently

used in social psychology but is the preferred one in the experimental

sciences. It is superior to the statistical comparison of experimental

and control groups in deionstrating the causal importance of the changes
.

introduced.

The experimental setting has been designed to maximize control

over several important features of the work situation. However, be-

fore these features are described, it is important first to discuss

the rationale behind their selection. The situation faced by a worker

in a task setting has been conceptualized in the following manner.

First, the assumption is made that the worker will perform those

activities that receive the most reinforcement. In the natural task

setting, of course, the worker's performance of his job receives con-

siderable reinforcement. If the worker is successful, he receives not

only money and promotions, but also the praise and esteem of manage-

ment. However, in any work setting activities other than work are also

reinforced. Frequently events such as taking a break, reading a maga-

zine, or talking to friends may involve quitting the task for varying

periods of time.The job of management in maximizing production is,

of course, to minimize these periods. As one means of doing this,

a supervisor may be instructed to periodically check-up on the workers.

For check-ups to be effective, though, they must have consequences.

Thus, the worker may be punished when he takes unauthorized breaks

(e.g. fined, demoted, fired) or reinforced (e.g. given bonuses, promoted)

for working hard.



In summary, the worker is frequently reinforced for several

activities, only'one of which is the task itself. The role of the super-

visor is to maximize the amount of task activity by the use of various

reinforcers and punishments. This analysis of the work setting focuses

only on the control function of supervision. While in many settings

supervisors perform other activities such as job planning or task

instruction, they will not be considered in the present analysis.

Paralleling the work situation, the experimental setting involved

a choice of two activities each of which was reinforced. To'permit the

precise measurement .of the frequency with which each activity was per-

formed, both activities were button pressing tasks. For each task,

reinforcement depended upon the number of times a subject pressed a

large, medium-effort button mounted on a small instrument panel. The

reinforcer was money. A counter mounted on the panel indicated how much

money the worker had earned. This type of task has the particular

advantage of permitting the simple manipulation of its attractiveness.

By varying the number of presses before a count was registered, the

amount of money a worker could earn was cortrolled. To equalize the

amount of money subjects could make on a task, a three second time

out occurred after each response. The taskp were located at opposite

ends of a small work room. .Task performance was electronically recorded

in an'adjacent room.

The ratio of button presses to reinforcement differed for the two

tasks. The ratio. on Task A was higher than that. on Task B. Thus of

the two Task B was presumably the more attractive (more money could

be earned on it).
7

The role of supervision, however, was to maintain

performance on Task A, the less attractive task. Supervision was

indicated by a brief sounding of a buzzer in the wvrk room. The sub-_

ject then received oneof several consequences depending upon the task



at which he was working and the style of supervision that was used. The

use of various consequences to eliminate behavior on the higher paying

task while increasing it on the lower paying one was hypothesized to

be analagoUs to the supervisor's use of various means to eliminate un-

authorized behavior while increasing job productivity ln a non-experi-

mental setting.

This two-task setting permits control over important features of

worker supervision. Most basic, assuming that task behavior in the

absence of supervision is controlled by the monetary attractiveness of

the two tasks ;.(a testable assumption), behavior changes in the presence

of supervision may be attributed to some aspect of the supervisory

consequences. In addition, the setting permits variations in important

aspects of supervision style. ManipUlatable elements include: a) Type

of supervisory consequence. Punitive or reinforcing styles of super-

vision are readily operationalized. Supervision can be followed by

monetary fines (punishment) if the subject is responding on Task B

(the higher paying task) or by monetary bonuses (reinforcement) if the

subject is responding on Task A. Other non-mo ary consequences in-

cluding breaks, praise, desirable activities, etc., can be programmed

as well. b) Magnitude of supervisory consequence. Penalties or

bonuses of various magnitudes can be used. c) Means of delivering

supervisory consequences. In the setting described supervision was

indicated by a buzzer without being accompanied by the appearance of

a supervisor. The effects of the personal administration of conse-

quences can be measured by having the supervisor himself appear.

d) Schedules of supervision. Ine intervals between each supervision
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can be long or short, fixed or varied. Interval length is an important

aspect of close supervision. Other situational aspects including task

attractiveness and social interaction are also amenable to manipulation.

The two task work setting-was designed to eliminate problems which

arose with an alternative type of work situation. In an earlier ex-

periment, subjects were paid to perform'a single tesk. Subjects

pressed three buttons in a sequence indicated by illuminated lights.

Subjects were paid an hourly rate. Various supervisory conditions were

to be introduced to increase work rate. It was found, however, that for

most subjects little if any increase was possible. While it was pre-

dicted that on a repetitive, dull task, work rate would be moderate,

in fact after six one and two hour sessions, work rate continued near

the task maximum. .The high rate was attributed both to the absence

of alternative sources of reinforcement in the work situation and the

motivation to do well in an experimental setting. Thus the two task

situation was designed to produce variance in task choice.

Initial-research has explored the effects of punitive super-

vision on task performance. The subject performing Task B at the time

of.supeivision (sound of the buzzer) was penalized. The penilty count

was registered on a separate counter in'the workroom; the amount of the

penalty was indicated next to the counter. No penalty occurred if

Task A was being performed. A 2:1 ratio in the amount which could be

earned on Tasks .B and A was used. Thus, with a 6:1 ratio:of button

presses to reinforcement on Task B and a 12:1 ratio oa Task A, sub-

jects could earn approximately $240 and $1.00 per hour respectively

on the two tasks since three seconds had to elapse between each

registered press. With a 4:1 ratio on Task B and an 8:1 ratio on Task A,



subjects could earn $3.00 and $1.50 respectively. A light on each

task indicated the duration of the time out. Only one of the two

tasks was operable at a tima. A subject-controlled switch on Task A

determined which task could be run. Penalties were administered if

Task)) was switched on at the time of supervision. Since the change-

over from work on Task B to Task A resulted in a several second delay

while the subject crossed the room and turned on Task B, frequent

switching to avoid penalties resulted in reduced task reinforcement.
8

A clock on the wall was visible at all times.

All events and measures were programmed and recordd by automated

equipment in an adjacent room. Response rate and task choice were

recorded on a cumulative recorder.

Subjects were told only how to operate the tasks and that the sound

of a buzzer would be followed by a loss of money if they were working

on Task B. The t'wo tasks were not presented to the subjects as pre-

ferred or unpreferred by the experimenter. the subjects were college

students who were informed before volunteering that they would have an

opportunity to make money on a laboratory task.

The effects of penalty magnitudes were explored under both fixed

and variable interval schedules of supervision. Schedule type proved

to be an important parameter in determining the penalty's effect.

Different subjects were used for each of the schedules. Within

a schedule, however, subjects were exposed to several different pen-

alty magnitudes. Changes in penalty were made only after subjects

evidenced inter-session stability in task work under a given con-

dition. The subjects worked 1-4 hour sessions several times a .week.

Payment was made at the conclusion of the total hours of work.
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III. RESULTS

Fixed Interval Schedules/ .

Seven subjects worked over periods ranging from 4 - 14 hours on

several fixed interval schedules in which supervision came at equal

intervals throughout a work session. The different schedules included

intervals of 1,3,5 or 10 minutes. Penalties from $.02 to $2.00 were

used. The reinforcement ratios on Tasks A and.B were 12:1 and 6:1

respectively. Under the fixed interval schedules a similar pattern

developed for all subjects - a pattern, however, which did not vary

appreciably as a function of either interval length or penalty mag-

nitude. On all'schedules subjects generally reached a steady state

of task performance by the end of the first hour of work. . Figure 1

indicates the first hour's performance'of a typical subject on an

FI 3 minute schedule.

Early in the hour the subject spent considerable time on Task A.

As the hour progressed, however, the time spent on Task A both before

and after supervision decreased markedly. By the end of the hour the

subject switched to Task B immediately after the supervisionand,remained

there until approximately 30. seconds before the next supervision. This

terminal pattern continued through succeeding hours and was not sen-

sitive to changes in penalty magnitude. The measure of effect was the

proportion of time subjects spent on Task B under the various penalty

conditions. Response rate was not found to vary on the two tasks

although subjects had different average response rates.

Figure 2 indicates the percentage of time spent. by five subjects

on Task B workingon an FI 3 minute schedule under various penalty
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PENALTY

Fig.,,2 Percent Task B'responses under the various
penalty conditions for FI(3) subjects.



-14-

conditions. Penalty changes were not systematically related to the

proportion of work on Task B.

Adjustments to changes in interval length were also made very

rapidly. Since subjects spent a very short. period of time on Task A

prior to supervision, increases or decreases in interval length

has only a slight effect on the proportion of time spent on Task B

during an hour.

Variable Interval Schedules

Two types of schedules with varying intervals between supervisions

were used. Initial research used two variable interval schedules

each employing a two minute minimum interval length. Five subjects

worked over periods ranging from 20- 39 hours on a VI.4 minute

supervision schedule with intervals equally distributed from 2 - 6

minutes; four subjects worked from 26 - 50 hours on a VI 7 minute

schedule with intervals ranging from 2 - 12 minutes. In both schedules

each subject worked alternate periods under a high and low penalty

condition. The two ninute minimum was used to reinforce some work by

the subjects on Task B during a work period. The length of time spent

on Task B folloWing each supervision was the principal measure of the

effects of penalty size and variable interval length (frequency cf.

supervision). Both penalty size and interval length had consistent

effects on Task B performance. For all subjects an increase in pen-

alty size was followed by a decrease in time spent'on Task B. Also,

subjects who worked'on the VI 7 schedule generally spent longer periods

on Task B than subjects on the VI 4 schedule. However, the changes,

While consistent, were generally quite small. The sizable proportion



7.1

-15-

of Task B work produced by the two unpenalized. minutes following each

supervision tended to mask the effects of the manipulated variables.

Thus, additional subjects were placed on a variable interval schedule

without a minimum interval and worked under a wider range of penalty

conditions.

Four subjects worked over periods ranging from 24 - 37 hours on a

variable interval schedule with an average of four minutes between each

supervision. The intervals varied..between..ten secondvandseight minutes.

Penalties from $.01 to $1.00 were used. The reinforcement ratios on

Tasks A and B were 8:1 and 4:1 respectively. The measure of effect was

the proportion of time during an hour that the subjects spent on Task B.

During the subject's first .two hours of work no penalties were

administered although the buzzer continued to sound on the VI schedule.

In the following hours two progressions of penalties were used. Two

subjects were begun on high penalties which were progressively decreased

when inter-session stability was achieved. The other two subjects were

begun on low penalties which were progressively increased. Several

penalty magnitudes were repeated following intervening periods of work under

other penalties to determine the replicability of their effects.

Figure 3 shows the proportion of time the subjects spent.on Task B

under the various penalty magnitudes. For all subjects the proportion

of time spent on Task B declined with' increasing penalty size. The relation.

ship, however, is non-linear. Small penalties of less than $.03 had little

effect on task behavior while moderate penalties from $.05 to $.15

considerably reduced thee., time spent on Task B. High pen-

alties of $.25 or more generally elimated all time spent on Task B

after several hours of work. No pronounced effects appear to be caused

by penalty sequence. Figures 4 and 5 show the performances on one of
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the subjects from each of the two penalty sequences. As the data

indicate, task performance under the various penalty conditions showed

considerable stability particularly under the penalty extremes. Sim-

ilarly, replicability of the performances was greatest under the high

and low penalties, although the performances under moderate penalties

were not greatly discrepant.

IV. DISCUSCION

The data suggest the considerable degree of control which can be

obtained over important aspects of the work setting. Only when super-

vision occurred at unequal intervals did penalty magnitude significantly

affect the allocation of task time. Under this condition the penalties

functioned as an effective punishment; behavior on the punished task

was substantially reduced. However, the effects of punishment in the

work setting appear to depend importantly not only on penalty magnitude,

but upon the characteristics of the non-punished-task as well. Previous

research on punishment by Azrin and others indicates that the effective-

ness of .moderate punishment in reducin the frequency of a response

depends upon the presence of an-alternative means of eeinforcement.

Without an alternative, only very high magnitudes of punishment will

perManently suppress behavior on the punished task.9 Thus in the work

setting the effectiveness of the moderate penalties would appear to

depend upon the attractiveness of Task A. This dependence was demon-

strated by a significant change in task behavior when the reinforcement

on Task A was substantially reduced. For one subject the ratio of

task responsei to reinforcement was increased from 8:1 to 20:1.1 under a

$.15 penalty. The proportion of time spent on Task B increased from

13% to 74.
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Significantly, the finding that the punishment of performance on one

teak leads to .greater performance on a second is at variance with

previous research on supervision style which suggests that punitive

supervision is related to a decrease in productivity. In the experi-,

mental setting the use of punishment to reduce behavior on the higher

paying task was hypothesized to .be analagoui to the supervisor's use

of punitive measures such as dilate or fines to eliminate unauthorized

behavior in a job setting. While the results may be

attributed to an izcomplete experimental analog or to differences in

the measures used, the results more strongly suggest that different

parameters may be operating in the field situations that have been

studied. A survey of previous research, for example, indicates a

focus on work situations in which workers received a fixed rate of

pay, i.e., salary or hourly :psy. In the experimental setting, however,

subjects performed on-a piece ratel pay was directly contingent upon the

amount of work performed. A further analysis of the work setting

suggests how the type of payment might mediate the effects of super-

vision, on-productivity.

Where workers are paid at a fixed rate, continuing employment is

generally contingent upon at least a minimum level of job performance.

Heyond.this level, however, a higher quantity or quality of work will

be dependent upon other reinforcing variables in the work, situation.

For example, hard work may lead ti supervisory praise, bonuses, or a

recommendation for, promotion. If the worker is adequately reinforced by

events contingent -upon harder work, he will work beyond the level-for

which he is paid.
10

However; if reinforcement fox additional work either

is-never used or ceases, as may be the case if the supervisor uses .



excessive punitive control to simply keep workers on the job, the worker

may have nothing to gain for more than minimal job performance. In the

former case work groups experiencing punitive supervision will be less

productive than those receiving supervisory reinforcement. In the

latter case, productivity within the group will decline as punitive

supervision increases.

Consider, in comparison, piece rate work. Reinforcement is pro-

vided in proportion to the amount of work perforuled. Assuming that the

piece rate is an effective reinforcer, productivity will vary with

the amount of time spent on the job. If in the absence of supervision

the worker would engage in some non-work activity, restriction of the

worker to his job by punitive means may increase his productivity by

increasing the amount of job time.
11

Thus the type of payment in

the work setting may determine which of several effects punitive

supervision has on task, performance.

Contributing also to the discrepant findings might be the unmeasured
natural

effects of social behavior in the/work setting. For example, workers

may respond to punitive supervision with social pressures to reduce

productivity with the desired effect being dismissal of the supervisor.

Thus the isolation of several of the aspects of worker super-

vision suggests other parameters whose exploration may further clarify

the effects of supervision on worker performance.

V. IMPLICATIONS

The findings suggest the importance of both supervision schedules

and task characteristics in determining the effects of supervision in

controlling work behavior. Of the various supervisory activities,



the element of control is probably the most ubiquitous function of

worker supervision. In most settings at least one of the jobs of the

supervisor is to maximize the worker's performance of a prescribed

set of behaviors. ,In industry, these behaviors might include the

performance of a production task or the adherence to a set of instructions;

in education they might include the coMpletion of a composition, a

level of proficiency in mathematics, or cooperation with other students.

In a large range of supervisory settings, the variables manipulated in

the experimental situation are among the potential components of

supervision style. Punitive supervision in its broadest definition

includes not.only fines, threats, or physical abuse, but also more

subtle behaviors such as Criticism, ridicule, slights, snubs or.avoid-

ance.

Recent changes in industry and education have led to an increasing

number of settings in which a task is performed without the continual

presence of other individuals and thus without the immediate effects

of their social control. In both industry and education automation is

primarily responsible for the altered work patterns. In education the

development of automated teaching, devices has increased the feasibility

of methods of self-instruction or of instruction in small groups.

With the promise that these techniques have shown, as well as the man-

power shortage in education, such programs will increasingly become

an integral part of education. The experimental dimensions explored may

hirire particular application to these settings where social pressures

may be,minimal or absent.

The student in a learning situation is generally reinforced by

a number of activities. In many cases some of thecc ria.y be more rein-



forcing than work on the instructional materials themselves. Assuming

that learning itself is reinforcing, the experimental findings suggest

that interwittent check-ups with moderate punishment for unauthorized

activities may considerably increase time spent on the material to be

learned. If the material is not reinforcing, the results suggest that

any additional reinforcement which is given be administered according

to the amount of work performed rather than at a fixed rate.

A disadvantage in the use of punishment is the risk that the work

situation itself may become aversive to the individual and that he will

leave or avoid it when he is given the opportunity. The critical

variable in preventing such an effect appears to be the availability of

other significantly reinforcing activities. When these are present

mild or moderate, punishment for any one activity will not make the

situation itself aversive.

Recently there has been a focus on the instructional problems in

teaching lower and working class students who do not have the tradi-

tional middle class experiences which schools have typically relied upon

to reinforce learning. The development of effective instructional pro-

grams may require new techniques of control and.different kinds Of rein-

forcement. Generalizations from basic research of the type pursued in

the present study may prove valuable in their construction.
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